to environmental stresses at multiple levels (Alazem and Lin, 2015) . Due to its role in diverse biological processes, SA has been proposed as a potential 1 0 5 agronomic factor for improving the stress response in plants of agro-economic interest. Nevertheless, even though SA has been the focus of intensive research, the physiological, 1 0 7 biochemical and molecular mechanisms underpinning SA-induced stress tolerance have not 1 0 8 been fully characterized (Khan et al., 2015) . The accumulation of SA in response to several 1 0 9 stress conditions has been described, as has the induction of stress tolerance by the 1 1 0 exogenous application of SA or analogues; nevertheless, the mechanisms by which SA 1 1 1 biosynthesis is regulated by each stress are poorly understood (Miura and Tada, 2014) . In this work, we analyzed the effect of abiotic (NaCl) and biotic (Plum pox virus 1 1 3 infection) stresses on the SA biosynthesis from MD in micropropagated peach shoots and 1 1 4 in peach seedlings. In addition, because it has been described that SA can induce redox 1 1 5 stress via increased H 2 O 2 content (Durner and Klessig, 1995; Rao et al., 1997) , we also Finally, we also analyzed the ABA and JA content, as well as the expression of two genes 1 1 9 involved in redox signaling in peach seedlings. The assays were performed on micropropagated GF305 peach (Prunus persica L.) 1 2 7 shoots and GF305 peach seedlings, which were submitted to mild NaCl stress and PPV-1 2 8 infection, either in the presence or absence of MD and Phe (MD precursor) treatments. In the micropropagated shoots, abiotic salt stress was imposed by adding 30 mM 1 3 0 NaCl to the micropropagation media, whereas PPV-infected peach shoots (Clemente- Under greenhouse conditions, GF305 peach seedlings grown in 2 L pots were first 1 3 6 submitted to an artificial rest period (eight weeks) in a cold chamber to ensure uniformity 1 3 7 and fast growth. The salt-stressed seedlings were then irrigated once a week with 34 mM weeks. The PPV-infected peach seedlings (Hernández et al., 2004) were treated with 1 mM 1 4 0 MD or Phe for six weeks and then submitted to an artificial rest period again, which was 1 4 1 necessary to ensure the later multiplication of the virus. Then, six weeks after the second 1 4 2 artificial rest period, the seedlings were inspected for sharka symptoms and were irrigated 1 4 3 with either 1 mM MD or Phe during these six weeks. For all the conditions, 12 seedlings 1 4 4 were assayed, and another 12 plants were kept as control. The levels of Phe, MD, amygdalin, benzoic acid and SA were determined in in vitro 1 4 7 micropropagated shoots using an Agilent 1290 Infinity UPLC system coupled to a 6550 1 4 8 stress and PPV infection as the abiotic and biotic stress conditions, respectively. Different 3 3 0 authors have shown that SA can alleviate NaCl-induced damage. However, this response is 3 3 1 somewhat controversial, and the reported results depend on the plant species and growth 3 3 2 conditions in addition to the SA concentration and application mode (Barba-Espin et al., 3 3 3 2011; Jayakannan et al., 2015; Khan et al., 2015) . Regarding biotic stress, GF305 plants are commonly used for PPV-peach interaction studies, and it has been reported that PPV We previously reported that at least 10% of the total SA content in micropropagated 3 3 8 peach shoots could be due to CNglcs turnover via MD (Diaz-Vivancos et al., 2017) . Under both stress conditions in the present study, MD treatment did not increase the total SA Taken together, these results suggest that under stress conditions, the bulk of SA must 3 4 7 come from isochorismate (IC) and PAL pathways (Dempsey et al., 2011) . Accordingly, it 3 4 8 has been suggested that the PAL pathway is the main route for SA biosynthesis in salt-3 4 9 stressed rice seedlings (Sawada et al., 2006) and in tobacco mosaic virus (TMV)-infected 3 5 0
Nicotiana tabacum plants (Yalpani et al., 1993) . In addition, CNglcs is thought to play a When SA levels were analyzed in peach seedlings submitted to salt stress grown in 3 5 4 a greenhouse, we observed a similar response to that observed under in vitro conditions. Furthermore, the SA content increased in both control and Phe-treated plants. NaCl stress 3 5 6 also enhanced ABA and JA levels in the control and Phe-treated plants, but not in the MD-3 5 7 treated plants. In control seedlings, we observed an increased SA/JA ratio due to salinity, 3 5 8 whereas in MD-treated seedlings, the SA/JA ratio slightly decreased. This response 3 5 9 correlated with the fact that NaCl stress had no effect on the development of MD-treated 3 6 0 seedlings. Accordingly, an increase in the SA/JA ratio has been proposed as a marker of 3 6 1 saline stress (Acosta-Motos et al., 2016) . ABA is a key modulator of the response to abiotic 3 6 2 stress due to its important role in stomatal regulation. In addition, JA seems to act as a 3 6 3 regulator of ABA biosynthesis (de Ollas and Dodd, 2016) . Under saline conditions, we 3 6 4 observed an increase in ABA levels in control and Phe-treated plants that correlated with a 3 6 5 significant rise in JA. However, JA data should be considered with caution because JA 3 6 6 seems to act very early in the response to stress (de Ollas and Dodd, 2016), whereas we 3 6 7 analyzed its levels at the end of the NaCl stress period. Regarding PPV-infected peach seedlings, severe symptoms were observed in non- high susceptibility described for this cultivar (Hernández et al., 2004) . Both MD and Phe 3 7 2 treatments reduced the severity of symptoms, although Phe did so to a lesser extent than SA (no effect on JA levels) or JA (SA accumulation failure) pathways. On the other hand, In the present study, the correlation observed between SA levels and H 2 O 2 content 3 8 6 during environmental stress conditions could be explained by the "self-amplifying feedback al., 1997). In MD-treated micropropagated peach shoots that were not subjected to stress, 3 9 0 the increase in SA levels correlated with decreased APX and increased SOD activities. In 3 9 1 the salinity assay, the accumulation of SA via MD in the non-NaCl-treated seedlings was 3 9 2 associated with a decrease in H 2 O 2 -scavenging enzymes (APX, POX and CAT). In non-3 9 3 stressed peach seedlings, the accumulation of SA via MD in the salinity assay was 3 9 4 associated with a decrease in H 2 O 2 -scavenging enzymes (APX, POX and CAT). However, 3 9 5 this effect was not observed in older seedlings (those used as control plants in biotic stress 3 9 6 experiments). Under salinity, the MD treatment produced the best response in terms of stress conditions. This response was accompanied by increases in APX and POX in peach In PPV-infected micropropagated peach shoots, no correlation between H 2 O 2 -4 1 0 related antioxidant activities and SA levels was found in control and Phe-treated shoots. PPV symptoms in peach leaves thorough a mechanism that seems to be independent of 4 1 8
antioxidative metabolism and reactive oxygen species production. This mechanism includes 4 1 9
the interaction of SA with other plant hormones such as ABA and JA. It has been reported 4 2 0 that the over-expression of SA biosynthesis genes as well as the exogenous application of implication of NPR1 in plant-pathogen interactions is well known, its role during salt stress 4 2 6 remains controversial, and induced a strong increase in SA content in control seedlings. In 4 2 7
Phe-treated seedlings, the salt tolerance response in plants could be associated with both and MD-treated peach seedlings submitted to salt stress, the NPR1 gene expression did not 4 3 0 change, even though NaCl however, NPR1 gene expression decreased. In a similar manner, As a conclusion, based on our previous results suggesting that the CNgls pathway 4 5 7
can be involved in SA biosynthesis via MD, we have found evidence that this new SA 4 5 8
biosynthetic pathway also works also under stress conditions. The contribution of this 
